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Abstract: In order to investigate the mechanism that the stationary flame can be achieved over a range of
equivalence ratios in porous micro—combustors, a two—dimensional unsteady physical model was established. The
hydrogen/air premixed combustion in micro—channels partially filled with stainless steel mesh was qualitatively
studied by using numerical approaches. By analyzing the temperature distribution characteristics of the sub-
merged flame and the surface flame, as well as quantifying the preheating and heat loss in micro—combustors, it
is found that the heat transfer characteristics varying with the flame positions in porous medium is the key factor
to control the flame propagation velocity to keep constant within an equivalence ratio range. Furthermore, the rela-
tive magnitude of preheating and heat loss can be used as an important parameter to characterize the effect of heat
transfer on flame. The ratio(R) of total preheating and total heat loss changes more dramatically as it gets closer to
the porous medium inlet boundary, resulting in that the submerged flame is easy to be stabilized at the middle up-

per region of porous medium. Although the preheating of porous medium decreases near the outlet boundary of po-
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rous medium, the ratio (Rp) of the preheating to heat loss of porous medium increases rapidly , which makes

surface flame easy to be stabilized under low flow rate conditions. At the same time, the responses of R to equiv-

alence ratios leads to the flame stabilization more feeble when the flame is stabilized at downstream of porous

medium.

Key words: Microscale combustion; Porous medium; Heat recirculation; Stationary flame; Heat trans-
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Table 1 Physical parameters of combustor

Parameter Value
PP, 7.8x10°kg+m™
c=c, 0.5kJ (kg-K)™"
A=A, 1.5x107kW+ (m-K)™

Table 2 Physical parameters of gas

Parameter Value
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Fig. 8 Ratio of preheating to heat loss at different flame

positions (z,,=5)
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Fig. 9 R under different working conditions
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